Environmental, social responsibility, corporate governance (ESG) are increasingly becoming the consensus of enterprises' development. However, whether the ESG indices of enterprises can improve their performance on stock market is rarely studied. In order to examine the relationship between enterprise's ESG indices and stock market performance, and to further explore the heterogeneity impact of stock market performance on the enterprises' ESG indices in different ownership backgrounds, we conducted an empirical analysis based on China's A-share listed companies. The empirical results show that there is a positive correlation between enterprise's ESG indices and its stock market performance. Further analysis indicates that, the impact of ESG indices on non-state-owned enterprises is greater than that on state-owned enterprises, and the stock market performance of the secondary industry is much more affected by ESG indices than that of the tertiary industry. Finally, from three aspects including information disclosure, policy protection, transformation and upgrading, recommendations are proposed on the future direction of China's ecological civilization construction and sustainable development of enterprises.
Introduction
Environmental problems such as environmental pollution, resource depletion, and ecological imbalances have increasingly become global economic and political issues, which are relevant for human survival and social development. A consensus has been reached on the necessity of strengthening environmental protection to achieve sustainable economic and social development. International organizations, government agencies, and academic institutions are exploring various paths to achieve sustainable development strategies, especially with respect to alleviating environmental problems and addressing climate change. Sustainable development, which is defined as "meets the needs of the present without compromising the ability of future generations to meet their own needs" [1] , is an inevitable requirement for building a modern economic system and a fundamental strategy for solving pollution problems. Important as it is, there is still a long way to go. And now further work is required on green economy to achieve sustainability [2] . The concept of "green economy" dates back to 1989 [3] . Up to now, the connotation has evolved from the single dimension of "improving the ecological environment" to "one that results in improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities" according to UNEP [2] . Moreover, green economy together with innovation, coordination, openness, and sharing has become the "five core development concepts" of China in the new era, which is also a consensus choice for global development. It is necessary to reform and improve relevant systems and jointly promote economic development and ecological environment. Sustainable development has not only become an essential part of the government's governance and enterprise development, but also been an academic focus [4] . Specific to enterprise development, environmental, social responsibility, corporate governance (ESG) are increasingly becoming a consensus [4] [5] [6] . ESG is an extension and enrichment of the concept of green economy, corporate social responsibility, and responsible investment, which also refers to important standards for current international society to measure the level of sustainable development [5] . Institutional investors, asset managers, financial institutions, and other stakeholders are increasingly relying on ESG reports and indices to assess and measure company performance over time as compared to peers [6] . The stakeholder infers that a company with good ESG practices/reputation should be able to perform well when competing in the market [7, 8] . Evidence also shows that market interest in the transparency of firms' ESG performance and practice is large and growing [9] . As scholars have confirmed, enterprises that seek for ESG development will benefit in terms of reputation, investor attractiveness, employee satisfaction, and innovation [10] [11] [12] , which may have a positive effect on the stock market performance [13] [14] [15] . Investors are also increasingly convinced that by combining ESG with investment processes, they can fully realize long-term benefits [6] . Besides, good corporate governance and sustainable development can help create long-term benefits for shareholders [16] . As Henriksson et al. [17] studied, companies that have better ESG scores are more likely to have lower equity capital costs and higher credit ratings. The empirical results also show that companies with outstanding performance in any of the three fields, including environmental, social responsibility, and corporate governance, can reduce corporate financing costs [18] [19] [20] . Thus, enhancing ESG aspects will lead to lower corporate financing costs [18, 20] .
Though the predominant academic finding is a positive association between ESG and financial performance, there is still not a univocal consensus. Some results are ambiguous, inconclusive, or contradictory [21] [22] [23] . It still remains a concern for some scholars that if companies pay too much attention to ESG, they will adopt a series of standards when making investment decisions, which may limit the scope of investment and lower the earnings of enterprises [24, 25] . Meanwhile, a large body of literature indicates that the effects of policies are influenced by the heterogeneity of agents, and enterprises with different ownership backgrounds and industrial backgrounds will response differently to policies [26] [27] [28] . But few people have studied the market's response to the ESG indices of enterprises and they have also ignored the impacts on heterogeneity of enterprises.
In order to study the relationship between ESG indices and the stock market performance, and further examine the heterogeneous impact of ESG indices on the stock market performance against different ownership backgrounds and industrial backgrounds, we use quarterly data from China's A-share listed companies from 2011Q1 to 2019Q1 to conduct empirical analysis. Besides, the fixed effect (FE) model, which refers to a regression model in which the group means are fixed (non-random) as opposed to a random effects model in which the group means are a random sample from a population [29] , and the generalized method of moments (GMM) model, which is widely used in a generic method for estimating parameters in statistical models [30, 31] , are also applied to study the relationship between ESG indices and stock market performance.
The highlights of this paper lie in three points. First, the research focus of this paper is rather novel. When most of the existing research focuses on the construction of ESG indices, the impact of ESG indices on the financial status of enterprises, and the factors that influence ESG indices, this paper, however, attempts to examine the relationship between enterprise's ESG indices and stock market performance and further explore the heterogeneity impact of stock market performance on the enterprises' ESG indices in different ownership backgrounds. Second, in addition to the analysis of the panel data model which is commonly used in the literature, this paper also analyzes the relationship between ESG indices of the enterprise and the stock market performance through the difference in difference (DID) test and dynamic panel model, leading to a more stable result. Third, this paper focuses on the market's response to the ESG indices of enterprises and whether enterprises can achieve a "win-win" situation on obtaining profits and living up to the government's expectation about sustainable development.
Hopefully, it may help to provide theoretical reference for the new era to implement the sustainable development policy.
The remainder of this paper is organized as follows. Section 2 describes the basic model, main variables, and empirical data. In Section 3, we report the empirical results and conduct a further analysis about heterogeneity. Section 4 gives conclusions and policy recommendations.
Model and Data
In this section, a description about the basic model, main variables, and empirical data will be given. By summarizing the models in literatures on enterprise stock market performance [32] [33] [34] , we construct an empirical model to examine enterprises ESG indices and their stock market performance via the FE model. In addition to the analysis of the panel data model commonly used in the literature, this study also analyzes the relationship between the ESG indices and stock market performance through the DID test and the GMM model, which makes the result more stable than before.
In order to study the impact of ESG indices on the performance of the enterprise's stock market, we establish the following models based on Sardo and Serrasqueiro [32] ; Zhang et al. [33] ; Ge [34] to carry out the empirical analysis:
We use earnings per share (EPS) as an indicator of corporate stock market performance. In the above equations, EPS i, t is the stock market performance of the enterprise i-th in the period t and is also the core dependent variable of this study. There are mainly two methods that previous scholars have applied to measure the stock market performance: event study method [35] [36] [37] and financial indicator method [38, 39] . An event study is a statistical method to assess the impact of an event on the value of a firm. Its basis is to find the abnormal return attributable to the event being studied by adjusting for the return that stems from the price fluctuation of the market as a whole [40] . The financial indicator method, however, is to use a single financial indicator or establish a financial indicator evaluation system to assess the company's operating performance [33] . Many scholars have claimed that because of the defects of China's capital market system itself, the stock price is easy to be manipulated [33, 34] . Meanwhile, the company's sustainable development is ongoing. Hence, it is less reasonable to use extreme practices to assess the company's development. As a result, the event research method is not applicable in this study. Therefore, we use the financial indicator method to select EPS [41] [42] [43] as an indicator of stock market performance. EPS is equal to the company's current net profit divided by the number of ordinary shares issued in the current period. In general, the higher the ratio, the more profit it creates and the better the stock market performance. This study selects the 2011Q1 to 2019Q1 quarter EPS data published in the WIND database [44] and processes the data accordingly.
ESG i,t is the ESG indices of enterprise i in period t. There are some ESG rating systems in the world, such as the Dow Jones Sustainability Index, MSCI ESG Research, etc. [6] . There are, however, very few companies which are assessed by those rating systems in China. Moreover, less rights are given to us to get relevant rating data. So, we collect ESG indices data from ESG rating reports issued by two professional Chinese rating agencies. All the ESG indices data can be obtained through the WIND database. This article takes the quarterly data from 2015Q2 to 2019Q1 as a sample.
The first is the SynTao Green Finance ESG rating index (ST-ESG) [45] . As a leading consultancy providing professional services in green finance and responsible investment in China. SynTao Green Finance has developed the ESG rating system of Chinese listed companies by combining international standards with the current situations of information disclosure in Chinese companies. By collecting and quantifying the company's ESG information, it finally transformed ESG information into a sustainable score system applicable for investors. The ST-ESG is a three-level indicator system, with the first level including the three-dimensional indicators of environment, society, and corporate governance, the second level being 13 categories of indicators under environmental, social, and corporate governance and the third level covering more than 200 indicators which are derived from more than 1000 data points.
The second is the China Alliance of Social Value Investment ESG rating index (SV-ESG) [46] . As the first licensed international non-profit organization, China Alliance of Social Value Investment specializes in building the ecosystem of sustainable finance in China. The ecosystem is constructed by developing models to assess social value and establishing a platform that connects sustainable investors with investees as well as raising public awareness of the total value in terms of ESG. Social value, which includes both righteousness and benefit, refers to the economic, social, and environmental realization of the organization for a more sustainable future with higher quality, efficiency, and fairness, which can be achieved by investing in innovative production technologies, operational models, and management mechanisms. The social value assessment model of listed companies consists of two parts: "screening sub-model" and "scoring sub-model." The former one is a negative assessment of social value that will select qualified listed companies, after which the "scoring sub-model" will quantify the contribution of social value. The "scoring sub-model" includes three primary indicators (targets, methods, and benefits), 9 secondary indicators, 27 third-level indicators, and 55 four-level indicators.
To avoid the subjectivity of the classification, we quantify the ESG rating in two ways. The first way is that we sort ESG indexes from low to high according to the sample level, the lowest level is counted as 1, and the rank is changed by 1. Another way is that according to ST-ESG rating and SV-ESG rating, the ESG indexes are divided into five levels, the lowest level is recorded as 1, and the highest level is recorded as 5. Therefore, we get four ESG indices marked as ESG-1, ESG-2, ESG-3, and ESG-4, and Table 1 shows the ways of measuring ESG indices of enterprises. 
Variable

Source of Indicators Approach
ESG-1 ST-ESG Sort from low to high according to the sample level, the lowest level is counted as 1, and the rank is changed by 1.
ESG-2 ST-ESG
According to ST-ESG, the ESG index is divided into five levels, the lowest level is recorded as 1, and the highest level is recorded as 5.
ESG-3
SV-ESG Sort from low to high according to the sample level, the lowest level is counted as 1, and the rank is changed by 1.
ESG-4 SV-ESG
According to SV-ESG, the ESG index is divided into five levels, the lowest level is recorded as 1, and the highest level is recorded as 5.
X i,t is the control vector. In order to overcome the problem of missing variables as much as possible, this paper selects the following controlled variables based on the previous research: total return on assets (ROA) [42] , number of independent directors (LL) [47] , shareholding ratio of the largest shareholder (FH) [38, 39] , cash shares to total assets (CA) [42] , corporate sales gross profit (SFEE) [47] , asset-liability ratio (ALR) [47, 48] , government subsidies to main business income (GSZS) [48] , and executive compensation (Salary) [49] . The raw data of the above variables are derived from the WIND database from 2011Q1 to 2019Q1. And the quarterly data are obtained by processing the sample data. Table 2 is a descriptive statistic of the main regression variables.
In Equations (1) and (2), β and λ are the coefficients of SL i,t and EPS i,t−1 respectively, and δ is the coefficient matrix of X i,t ; α i and γ t are the fixed effects respectively of individuals and years; µ i,t means a term of random disturbance. Equation (1) considers the contemporaneous effects between variables, while Equation (2) considers the lag period effects between variables, that is, SL i,t−1 and X i,t−1 affect EPS i,t by affecting EPS i,t−1 . All regression analyses in this paper have individual fixed effects and year fixed effects controlled, and robust standard error regression is applied to overcome the potential heteroscedasticity problems. Therefore, the validation of the analysis is ensured, and it can also help to alleviate potential biases in estimators and the corresponding standard errors [31, 32] . In terms of model selection, for the panel data of listed companies, the Hausman test is performed on all benchmark regressions, and the test results reject the null hypothesis of the random effects model, so we use the FE model for benchmark test with Equation (1). At the same time, in order to ensure the reliability of the results, we also take the lagged value of the enterprise's stock market performance (EPS i,t−1 ) into consideration and further apply the processing method of dynamic panel data in the benchmark model. Besides, the GMM method is also used to test the robustness of the results with the Equation (2). It is helpful to propose such approach because (i) it reduces the impact of all time-invariant (fixed effects) omitted and included variables and (ii) it mitigates dynamic endogeneity problems. 
Empirical Analysis
DID Test
In order to verify whether the ESG indices signals have an impact on the stock market performance of enterprises, this paper uses the DID model. The dependent variable is the stock market performance (EPS) of the enterprise, the dummy variable of the experimental group is treated (treated = 1 indicates that the company has ESG indices; treated = 0 indicates the opposite situation), and the dummy variable in the experiment is time (time = 1 is when the rating signal appears. For the ST-ESG rating, time = 1 means the first and the following quarters of 2016 and the follows; for the SV-ESG rating, time = 1 means the second the following quarters of 2016 and the follows). Table 3 shows the results of the DID test. It can be seen that the ESG indices signal is positively related to the stock market performance of the enterprise. 
Benchmark Regression Analysis
Based on the results of the test in Table 3 , this paper applies the FE model of static panel data and the GMM model of dynamic panel to perform benchmark regression. Besides, the robust standard error is applied to overcome the potential heteroscedasticity problem, and at the same time ESG-1, ESG-2, and ESG-3, ESG-4 (as described in Table 1 ) are used to measure the ESG indices of the enterprise. To further verify the validity of the results, we used the ratio of the earnings before interest and tax (EBIT) and the number of A shares in the company as an indicator (EBITPS) to measure the performance of the company's stock market and conducted a robustness test. Although the regression results were not as good as the results of EPS as a proxy variable, the main conclusions did not change. Please go to Appendix A.
Columns (1)-(4) of Table 4 report the regression results of the static panel FE model. The results show that the ESG indices of the enterprise have a significantly positive effect on its stock market performance. And it is also notable under different ESG indices proxy variables, indicating robustness of the results. Besides, the results also show that coefficients of ESG indices of (1) and (2) are correspondingly higher than that of (3) and (4), which suggests that the ESG indices under the ST-ESG rating system is more representative. In addition, the regression results of the controlled variables are basically in line with the expectations. Among them, the higher the ROA, SFEE, and ALR, the better the stock market performance of the company. This is because these indicators can reflect the company's ability to gain profits to a certain extent, thus the stock market performance can be recognized by investors. In contrast, the shareholding ratio of the largest shareholder, FH, will have a notable negative impact on the stock market performance of the company. This is because the higher the FH, the more investors will believe that the decision-making power of the company is concentrated in the hands of a few people, who might make decisions arbitrarily and even have wrong choices, leading to the decline of the stock market performance. Table 4 . Impact of ESG indices on the stock market performance: benchmark regression. Note: *, **, *** indicate a notable level of significance at respectively 10%, 5%, and 1%, and the values in parentheses are robust standard errors.
Columns (5)- (8) in Table 4 are the regression results of the dynamic panel GMM model. The results also show that the ST-ESG rating has a greater impact on the company's stock market performance. Both ST-ESG and SV-ESG rating, however, will have a significantly positive impact on the company's stock market performance, which suggests that the market attaches great importance to the ESG indices of the enterprise. In addition, the previous performance of the market will notably affect its current performance, which is due to the fact that investors' assessments of the company will typically focus only on its historical financial information. Therefore, the favorable financial information of the company in the past often gives positive signals to the market. Besides, both the number of independent directors and the shareholding ratio of the largest shareholder of the company play important roles in its market performance, which suggests that the market attaches great importance to whether the enterprise can conduct objective and independent business decision-making. If there are more independent directors and a lower shareholding ratio of the largest shareholder in the company, then the decision of the board of directors can be fairer, showing less individual will of the company executives in business decision-making. Similarly, the gross profit of the company's sales will directly affect its market performance.
Analysis of Heterogeneity
Considering that the difference of ownership backgrounds and industries may bring about disparities to the degree of being affected by ESG indices, this section attempts to explore the possible heterogeneous impact of the ESG indices by dividing ownership backgrounds and industries into different types.
Based on the backgrounds of the major shareholders or actual controllers, this paper divides enterprises into state-owned enterprises, foreign-funded enterprises, private enterprises, collective enterprises, and public enterprises. Because of the limited data, the regression results of foreign-funded enterprises are remarkably collinear. Therefore, it is better to exclude those foreign enterprises for a more scientific research. Among them, Chinese state-owned enterprises are divided into central state-owned enterprises and local state-owned enterprises. The former one refers to enterprises whose major shareholders or actual controllers belong to the State-owned Assets Supervision and Administration Commission (SASAC), central state organs or central state-owned enterprises or institutions. The local state-owned enterprises refer to those enterprises whose major shareholders or actual controllers are from the local SASAC, local governments, departments or local state-owned enterprises or institutions. As for private enterprises, they are non-public companies, including individual and private ones, which are characterized by the absence of state-owned capital and non-state holding. Collective enterprises refer to the collective economic system which is based on working people's collective ownership of means of production, and whose major way of distribution is in the form of labor (some enterprises implement the distribution that combines labor and capital). Public enterprises are companies without actual controllers. For the convenience of the later research, this paper divides the sample enterprises into two categories, namely, state-owned enterprises (including central state-owned enterprises and local state-owned enterprises) and non-state-owned enterprises (private enterprises, collective enterprises and public enterprises). Table 5 reports the results of how the ESG indices will affect the stock market performance of the state-owned enterprises. From its regression coefficient, we can see that the ESG indices of state-owned enterprises will significantly affect the stock market performance. The degree of impact, however, is less than the average level of being affected (compared with the corresponding coefficient in Table 4 ). The main reasons are as follows. Primarily, being an important part of building an ecological civilization, pursing sustainable development is a policy proposed by the central government to be implemented in the future. Besides, state-owned enterprises are in a dominant position in the national economy, receiving more attention from society. Therefore, there is much more social responsibility and burden coming from the policy for those state-owned enterprises than non-state-owned enterprises [50] . Moreover, state-owned enterprises are guaranteed by government funds, which is more stable than non-state-owned enterprises. Even if ESG performs poorly, market investors will still favor state-owned enterprises, so the impact of sustainable development on state-owned enterprises is lower than the market average. Table 6 reports the results of the impact of ESG indices on stock market performance of non-state-owned enterprises. The results show that the ESG indices of non-state-owned enterprises will significantly affect the market performance of enterprises. Surpassing the average level (compared with the corresponding coefficient in Table 4 ), the degree of being influenced for private enterprises is also higher than that of state-owned enterprises (compared with the corresponding coefficients in Table 5 ). For the private sector, it is more market-oriented, with the stock market value being strongly correlated with the expectations of shareholders. When the performance of ESGs of non-state-owned enterprises is reduced, shareholders are pessimistic about their overall performance, leading to a reduction in stock market value. Tables 7 and 8 respectively examine the impact of ESG indices on the stock market performance in different industries. According to the National Economic Industry Classification (GB/T 4754-2011), the sample enterprises can be divided into primary industry, secondary industry, and tertiary industry.
Since there are fewer rating data for listed companies in the primary industry in both ST-ESG and SV-ESG rating agency, we exclude the sample of enterprises in the primary industry and attempt to analyze the listed companies in the secondary and tertiary industries to avoid false regression and result bias. Comparing the results of Tables 7 and 8, we can see that the impact of ESG indices on the secondary industry is significantly stronger and more stable than that of the tertiary industry. The secondary industry is mainly about processing and manufacturing while the tertiary industry is mainly service industry. Therefore, it is reasonable to say that enterprises in the secondary industry are more likely to pollute the environment than the companies in the tertiary industry will do. When enterprises in the secondary industry actively invest more money in environmental protection projects such as the research and development of environmental technology, clean and green production, attempting to improve their social responsibility and management ability, then a series of positive outcomes will be generated. For example, it may bring an increase in product market share as well as a reduction in the cost of products and pollution control, and it can also contribute to setting up a green image for the company and improve its reputation, all of which will increase the market value of the company. The above conclusions remain robust by replacing sustainable development indicators and adopting different regression models.
Conclusions and Policy Recommendations
This study takes China's A-share listed companies as a sample and studies the relationship between the ESG indices and the stock market performance of enterprises. By conducting the DID test, and applying the FE model of the static panel as well as the GMM model of the dynamic panel to estimate the sample, we found that the improvement of the ESG indices of enterprises can notably enhance their stock market performance, and at the same time achieve a "win-win" situation between social value and business development. Further heterogeneity analysis revealed that the influence of ESG indices on non-state-owned enterprises is greater than that on state-owned enterprises. Besides, compared with enterprises in the tertiary industry, companies in secondary industry are much more affected by the ESG indices on their market value.
Protecting environment and establishing a sustainable governance system in the company have increasingly become key factors that must be considered in business operations. In order to better implement the sustainable development policy and further promote the construction of China's ecological civilization, three police recommendations based on the above research conclusions are put forward.
First of all, the government should improve the information disclosure system related to sustainable development of enterprises and reasonably guide market expectations. Although the world is not hurtling toward a green revolution, sustainable development is an inevitable choice in the future. Hence, enterprises with good performance of ESG indices and outstanding achievements in sustainable development should be rewarded by concessions from government subsidies and taxation. As a result, those enterprises will be encouraged to continuously improve their environmental performance and develop their information disclosure system, thereby attracting more funds that favor green themes and thus creating a virtuous circle. Besides, in order to ensure fairly objective and authoritative rating results, the government ought to establish a supervision mechanism for the sustainable development rating. Relevant functional departments such as the government should set up an information screening system, which could contribute to a strict and serious penalization system against the information fraud, data manipulation, and other behaviors that disrupt the market order. Moreover, those functional sections should also share data with environmental protection departments to ensure the authority of rating results.
Second, when providing policy guarantees, the government should take the variance and difference of certain enterprises into consideration. Non-state-owned enterprises with higher marketization levels are more easily to be affected by the level of sustainable development. Thus, they should be encouraged to implement sustainable development policies with corresponding subsidies and tax incentives provided by the government. By doing so, the burden of cost shouldered by those enterprises when conducting sustainable development can be compensated to some extent, thereby inspiring those non-state-owned enterprises for a sustainable development and the realization of sustainable national economy. It is also imperative for those enterprises to properly phase out high-pollution and high-consumption enterprises from all industries and promote the transformation and upgrading of the secondary industry. For enterprises that cause severe pollution, it is essential that they must increase investment in environmental protection so as to encourage the introduction and application of green technologies. Besides, the improvement of enterprises' social responsibility and management ability is also required, which contributes to establishing their green image for a better reputation. Moreover, the carrying capacity of environment should be reasonably assessed. Hence it is an obligation that enterprises with large resource consumption and high pollution level must be rectified or eliminated.
Finally, entrepreneurs and investors should increase their sense of social responsibility. As a global development initiative, the Belt & Road [51] is increasingly recognized worldwide. However, the economic development of most countries and regions along the Belt & Road is still relatively unsustainable, with a much higher level of energy consumption and carbon emission than the world average. The integration of the green investment concept into the Belt & Road has reached consensus among many governments and financial institutions. Recently, 27 global institutions sign up to green investment principles for the Belt & Road. Although the green investment of Belt & Road has a long way to go, it will effectively promote new infrastructure projects to achieve a win-win situation with human, ecological, and economic benefits. Therefore, entrepreneurs and investors should strengthen their sense of social responsibility instead of only focusing on short-term profits when assessing investment projects and making-decisions. Only in this way can we meet the needs of the present without compromising the interests of the future generations.
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Appendix A Table A1 . Impact of ESG indices on the stock market performance: based on EBITPS.
FE GMM
(1) Note: *, **, *** indicate a notable level of significance at respectively 10%, 5%, and 1%, and the values in parentheses are robust standard errors. Because of limited space, the regression results of the controlled variables are not reported. If you are interested, please contact the author for more details.
